Movie S1. Z-stack (107 μm) from whole-mount limb graft analyzed by confocal microscopy.
Processing of adult tissues for flow cytometry 1-to 5-month-old adult mice were analyzed. Blood was collected by cardiac puncture from anesthetized (isoflurane inhalation) mice. Whole blood was lysed as described (9) . Mice were sacrificed by cervical dislocation. Immediately after, mice were perfused by gentle intracardiac injection of 10 ml prewarmed (37°C) PBS 1x. Pancreas, spleen, left kidney, right liver lobe, right lung lobes and right brain hemisphere were harvested and processed for flow cytometry. The kidney capsule was removed. To obtain single cell suspensions, organs were incubated 30 min in PBS containing 1mg/ml Collagenase D (Roche, Burgess Hill, UK), 100U/ml Desoxyribonuclease (DNAse I, Sigma), 2.4 mg/ml of dispase (Invitrogen, Paisley, UK) and 3% fetal bovine serum (Invitrogen) at 37°C. For the skin, ears were collected and epidermal single-cell preparations were obtained as described previously (10) .
Flow cytometric analysis of embryonic and adult tissues
Tissues were mechanically dissociated and passed through a 100µm cell strainer (BD). Red blood cell lysis of fetal liver, adult spleen and adult lung was performed as described for whole blood (9) . Cells were centrifuged at 320 g for 7 min, resuspended in 4°C PBS, plated in multi-well round-bottom plates and immunolabeled for FACS analysis. After 15 min incubation with purified anti-CD32/16 (FcγRIII/II) diluted 1/50 in staining buffer (PBS 1X; 0.5% BSA; 2mM ETDA), antibody mixes were added and incubated for 30min. Where appropriate, cells were further incubated with streptavidin conjugates for 20 min. Purified anti-CD16/32 (FcgRIII/II; clone 2.4G2), PE-or PE-Cy7-labeled anti-CD11b (clone M1/70), APC-labeled or PE-labeled anti-CD117 (cKit; clone 2B8), PE-Cy7-labeled anti-CD127 (clone 2B/199), FITC-labeled anti-CD45.1 (A20), Biotin-or APC-Cy7-labeled anti-CD45.2 (clone 104), Biotin-labeled anti-CD3 (clone 145-2C11), anti-CD19 (clone 1D3) and anti-NK1.1 (clone PK136) antibodies were from BD Pharmingen (Oxford, UK). Biotin-and Pacific Blue-labeled anti-F4/80 (clone CI:A3-1) antibodies were from AbD Serotec (Kidlington, UK). Biotin-and Pacific Blue-labeled anti-F4/80 (clone BM8) antibodies were from Biolegend (Cambridge, UK). CD115-PE (clone AFS98) was from eBiosicience (Hatfield, UK). Streptavidin Pacific Blue was purchased from Molecular Probes Invitrogen (Paisley, UK). Flow cytometry was performed using a BD Biosciences FACSCanto II flow cytometer or a BD Biosciences FACSAria II cell sorter. All data were analyzed using FlowJo 9.3 (Celeza GmbH, Olten, Switzerland) except data in figure S1b which were analyzed using Summit 4.3 (DAKO, Colorado, US).
Gating strategy for myeloid cell populations
In all figures, live cells were identified using side (SSC-A) and forward scatter (FSC-A) gating (P1 gate), followed by doublet exclusion using forward scatter width (FSC-W) against FSC-A (P2 gate). Macrophage populations were identified after gating on CD45 (P3 gate), based on expression of F4/80 and CD11b, except in figure 1 where CX3CR1 gfp and Kit expression were also used, and in figures 4C and S9B were the P3 gate was omitted.
-For fate mapping of Flt3 expression (Fig. 3) , YFP expression in F1 offspring from Flt3
Cre x Rosa26 LSL-YFP mice, was analysed on macrophage populations as described above and illustrated in fig. S6 . -For pulse-labelling with Csf1r
Mer-iCre-Mer mice (Fig. 4 
Heterotopic grafting of murine limbs onto chicken chorioallantoic membranes (CAM)
Donor preparation: Either fore-or hind-limbs from E10.5 CX3CR1-GFP embryos were dissected out with fine forceps and stored on ice until grafting in advanced DMEM (Invitrogen). Host preparation: Fertilized chicken eggs were incubated in a humidified incubator at 37°C for 7 days. The eggs were windowed to access the CAM and the CAM was prepared by scratching the membrane with a sharpened Tungsten wire. One or two limbs were placed on the top of the graft site on the CAM. Graft viability was judged the day following surgery and viable grafts were recovered after 12 days of culture. The grafts were washed in PBS and fixed in 4% PFA at 4°C for 3h. After several washes, limbs were either paraffinembedded or processed for whole mount immunohistochemistry staining.
Fate mapping of Flt3 expression
For fate mapping analysis of Flt3 + precursors, Flt3
Cre/wt mice (5) were crossed with homozygous Rosa26
LSL-YFP reporter mice (7). Genotype of F1 litter was Flt3 Cre/wt ; Rosa26 LSLeYFP/wt or Flt3 wt/wt ; Rosa26 LSL-eYFP/wt , respectively. Blood and organs from F1 mice were analyzed 4 weeks after birth by flow cytometry as described above.
Pulse labeling of YS macrophages
For genetic cell labeling we crossed the tamoxifen-inducible Csf1r
Mer-iCre-Mer transgenic mouse strain (7) with homozygous Rosa26 LSL-YFP reporter mice (8) . Genotype of F1 litter was Csf1r
Mer-iCre-Mer/wt ; Rosa26 LSL-eYFP/wt or Csf1r wt/wt ; Rosa26 LSL-eYFP/wt , respectively. Induction of recombination, resulting in expression of eYFP, was achieved by a single intraperitoneal injection of 75 µ g per g (body) weight 4-hydroxytamoxifen (4'OHT, Sigma) into pregnant females at E8.5 dpc. OHT was supplemented with 37.5 µg per g weight Progesterone (Sigma) (11) . Delivery of the pups was routinely assisted by caesarean section. CD1 lactating females were used as foster mothers for the pups. C57/Bl6 mice with permanent expression of YFP from a constitutively active Rosa26 promoter served as positive control. Blood and organs from F1 mice were analyzed at E18.5 and 4 weeks after birth by flow cytometry as described above.
Conditional deletion of Myb
An interferon inducible mouse strain carrying a myxovirus resistance 1-Cre cassette (Mx1-Cre) (6) was used to conditionally delete the floxed Myb gene in adult Myb f/f mice. CD45.2; Myb f/f ; Mx1-Cre mice received seven intraperitonal injections of 10 ug per g (body) weight polyinosinic-polycytidylic acid (poly(I:C)) every other day for two weeks. To substitute for the depletion of hematopoietic cells, mice were transplanted with 1x10 7 Cd45.1; Myb +/+ BM cells at weeks after initialiation of poly(I:C) treatment. Blood, brain, kidney, liver, lung, pancreas, spleen and epidermis (ear) were harvested for flow cytometry analysis at indicated timepoints. Adult tissue were processed and stained as described above. For PCR analysis, CD45.2+ F480 bright CD11b low tissue macrophages and CD45.2+ blood lymphoid cells (identified by CD3, CD19 and NK1.1 lineage staining) were FACS-sorted directly into cell lysis buffer (Promega, Southhampton, UK). 0.5 ng DNA were used for each reaction. Deletion of Myb was determined using the following primers: 3'LoxI, ATCTGAAGAAAATGAATTGA; 3'LoxII, GCATCAGCTCGATGATAAGCA; and MyBI2, CCTTCAAGTCAAATGTGTCA. PCR was performed for 40 cycles at the following reaction conditions: 1) for identification of floxed alleles: denaturing temperature of 94°C for 30 sec, annealing temperature of 50°C for 30 sec, and elongation temperature of 72°C for 60 sec using the primer pairs 3'LoxI and 3'LoxII; 2) for MybΔ: denaturing temperature of 94°C for 30 sec, annealing temperature of 56°C for 30 sec, and elongation temperature of 72°C for 60 sec using the primer pairs 3'LoxII and MyBI2.
Analysis and quantification of tissue macrophages in whole mount. For E18.5 epidermal sheets, whole skin was processed as described above. Sheets were fixed with PFA 3% for 15 min, washed, and permeabilized in PBS with 0.5% Triton X-100 for 15 min. For embryo or limb bud whole mount staining, samples were fixed with PFA 4% for 15 min to 3 h, washed, and permeabilized in PBS 0.5% Triton X-100 (Sigma-Aldrich) for 3 h. All specimens were further processed by blocking with normal goat IgG (Invitrogen) in PBS Triton X-100 0.1% (staining buffer) for 30 min before overnight labeling with either rat antimouse Ki67 (clone TEC-3; Dako), rat anti-mouse CD45 (clone 30-F11; BD), rat anti-mouse F4/80 (clone BM8; eBiosciences), mouse anti-cytokeratin 14 (clone LL02, Abcam), antibodies. Samples were washed and incubated with Cy3-conjugated goat anti-rat or Cy3-conjugated goat anti-hamster antibodies, or Cy3-or Alexa 649-conjugated donkey antimouse antibodies (Jackson ImmunoResearch Laboratories, Inc.). To avoid antibody crossreactions, tissues were blocked with staining buffer supplemented with normal rat IgG (Invitrogen) and further labeled with rabbit anti-eGFP (Invitrogen) followed by Alexa 488-conjugated goat anti-rabbit secondary antibody (Invitrogen). Specimens were then prepared in mounting medium (Vector Laboratories) supplemented with 4,6-diamidino-2-phenylindole (DAPI; diluted 1:400; Invitrogen) for nuclei counter-staining and visualized using a Leica TCS SP5 microscope with 10x/0.4 (dry), 20x/0.5 (dry), 20x/0.7 (water immersion), 40x/1.25 (oil) objectives.
Analysis of skin macrophages in paraffin-embedded tissue sections.
CAM grafts were dehydrated in an ethanol series, cleared in xylene and embedded in paraffin. A series of adjacent 10 µm sections were stained for general histology with haematoxylin and eosin, for immunohistochemistry and for in situ hybridization. Antigen retrieval for immunohistochemistry was performed using heat and Tris/EDTA pH 9.0 buffer. Immunofluorescent staining was performed with antibodies directed against mouse cytokeratin 14 (mouse, clone LL02, Abcam) and mouse pan-keratin (cytokeratins 4,5,6,8,14,16; rabbit polyclonal, Affinity Bioreagents). Samples were washed and incubated with Cy3-conjugated donkey anti-mouse (Jackson ImmunoResearch) or Alexa488-conjugated goat anti-rabbit antibodies (Invitrogen). To identify the mouse tissue enveloped by the chicken CAM, we performed DIG-labeled in situ hybridization with the mouse B2-SINE probe (12) . The subclone of mouse B2 SINE was a gift from Ralph Marcucio, Department of Orthopaedic Surgery, University of California, San Francisco, USA.
Analysis and quantification of tissue macrophages in frozen tissue sections
After dissection of the different embryonic organs in ice cold PBS, tissues were fixed in 4% PFA and incubated in 30% sucrose overnight at 4°C. Samples were embedded in Tissue-Tek OCT (Sakura Finetek, Staufen, Germany) and cryoblocks were sliced into 15µm sections using a Leica cryostat. For histological analysis, cryosections were incubated in PBS-5%BSA for the neuroectoderm samples and in PBS-0.5%BSA containing normal goat IgG (concentration 1/60) for the other tissues. Primary antibodies were added overnight at 4°C at the following dilutions: 1:100 for Iba-1 (WACO, Japan), 1:400 for F4/80 (Serotec, Oxford, UK), 1:200 for collagen IV (Ab Serotec), 1:50 for Insulin (DAKO) and 1:50 for BM8 F4/80 (eBioscience). Cy3-, Alexa 488-and Alexa 649-conjugated secondary antibodies (Dianova, Hamburg, Germany; Jackson) were added at a dilution of 1:500 for at least 2 h at room temperature. Nuclei were counterstained with DAPI. Sections were post-fixed with PFA 1% for 1min and mounted with mounting medium (Vector Laboratories). Neuroectoderm sections were examined microscopically with 200-fold microscopical magnification using a conventional fluorescence microscope (Olympus BX-61, Germany) equipped with a color camera (Olympus DP71, Germany). For the other organs, acquisitions of histological stainings were performed using a Leica TCS SP5 confocal microscope (Leica Microsystems, Wetzlar, Germany). For further quantification of neuroectoderm, lung and pancreas sections, F4/80 + macrophages or Iba-1 + F4/80 + mesencephalic microglia were counted in at least three sections each of every individual embryo.
Image analysis
Images of whole mouse embryos and limb grafts on chicken CAM were taken with a Leica M205 FA microsope. Microscope details for the acquisition of processed tissues (paraffin histology, cryosections, and whole mount imaging) are indicated in respective paragraphs. Image quantification and rendering was performed using MetaMorph (Molecular devices) and Imaris (Bitplane) software.
Array
For array analysis of embryonic tissue macrophages cells were purified by flow cytometry. Tissues were incubated with 1 mg/ml collagenase D, 60 U/ml DNase, and 3% FBS for 30 minutes (E16.5 kidney, lung and skin) or 90 minutes (E10.5 YS). 2.4 mg/ml of dispase was added to the digestion mix of the skin and YS. Following digestion, cells were passed through a 100µm cell strainer, incubated with FC-block (anti-CD16/CD32) and stained with antibodies against F4/80 (clone CI:A-3), CD45.2 (clone 104) and CD11b (clone M1/70). When sorting cells from CX3CR1 GFP/+ mice, endogenous expression of GFP was used in conjunction with the other markers listed above. 1000 cells of each tissue were directly sorted into superAMP buffer (Miltenyi Biotec, Bergisch Gladbach, Germany). 21 "Whole Mouse Genome 8x60K" chips were generated from E10.5 yolk sac macrophages, E16. 5 littermates. Gene expression analysis of different murine cell samples was performed according to MIAME procedures using Agilent Whole Mouse Genome Oligo Microarrays 8x60K (onecolor). SuperAmp™ RNA amplification, hybridization of microarrays and processing of image files was performed at Miltenyi Biotec. MIAME data are available at www.ebi.ac.uk/arrayexpress: GomezElisa_AgilentMouse, ArrayExpress accession: E-MEXP-3510.
Data sources:
The Agilent Feature Extraction Software (FES) was used to read out and process the microarray image files. The software determines feature intensities (including background subtraction), rejects outliers and calculates statistical confidences.
Unsupervised analysis:
We submitted this series of expression arrays to an unsupervised analysis in order to unveil possible correspondences between samples. All 28 chips were submitted to an unsupervised hierarchical clustering. The clustering was performed using the Spearman correlation similarity measure and average linkage in clustering algorithm. Separation between subsets is early visible using all probes.
Group comparisons: Three probe lists have been used for each comparison according to flagged measurement in the relevant chips. The "PP" list is made of probes only flagged as "Present" for all chips involved in the comparison. The "P50" list has been created filtering probes flagged as "Present" for at least half of the chips. The "All" list is made of all probes without any filter. The group comparisons were done using Student's t test. To estimate the false discovery rate we filtered the resulting p-values at 5%. Resulting P50 and fold 2 filtered lists were subsequently submitted to Ingenuity Pathway Analysis to model relationships among genes and proteins, and to construct putative pathways and reveal relevant biological processes. 
Heat

Real time PCR
Total RNA was isolated from cells purified by flow cytometry from pooled embryo using Rneasy (Qiagen) and cDNA was prepared using SuperScript III reverse transcriptase (Invitrogen) following manufacturer's instructions. Quantitative PCR analysis was performed using the SensiMix SYBR No-ROX Kit (Bioline) and the Corbett Research RG6000 machine. In all quantitative PCR calculations the amount of nucleic acid material was standardized using oligonucleotide primers for 18S ribosomal RNA and reactions were performed in duplicate. Oligonucleotides used for realtime PCR analysis were published previously (7).
Statistics
Mann-Whitney tests were used to assess the statistical differences between measurements (GraphPad Prism 4, GraphPad Software, La Jolla, CA, USA). P-value <0.05 was regarded as significant and indicated by asterisks (*).
Supplemental movie 1 Z-stack (107µm) from whole mount limb graft analyzed by confocal microscopy. Limb bud from E10.5 CX3CR1-GFP embryo was cultivated on chicken CAM for 12 days. CX3CR1 + (GFP + ) cells are labeled in green and nuclei are counterstained in blue. 20x objective, bar is 50µm, step size (z-axis) is 1.5µm.
